Prunus interspecific hybrids and plum species have replaced P. persica as the preferred rootstock for peach in Europe and some regions of North America. However, compatibility and nutrient uptake have not been assessed with many peach cultivars. 'Redhaven' peach was grafted to a total of 24 rootstocks represented in 2 replicated trials near Clemson, South Carolina. These trials were planted in 2006 and 2009 on a Cecil gravelly, sandy loam with a pH of 5.0 (no pre-plant lime) and 6.4 (preplant limed), respectively. The rootstock cultivars included 9 interspecific Prunus hybrids and 3 non-peach Prunus species. Leaf and fruit nutrient analyses were done on mature leaves (>100/tree) and ripe fruit (4/tree) collected in June 2011. Highly significant differences among rootstocks were found for scion leaf nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), zinc (Zn), manganese (Mn), sulfur (S) and sodium (Na). There were no significant differences due to rootstock for leaf copper (Cu) and iron (Fe).Only leaf Zn and Cu concentrations from trees on several rootstocks were below the minimum recommended. Highly significant differences among rootstocks for fruit flesh nutrients were found for P, Mn and S. Lesser differences occurred for K and Mg. Ca and Cu levels in the fruit of all rootstock combinations were below what has been reported in the literature for 'Redhaven'. Annual soil K may have competed with root uptake of Ca and a spray program lacking foliar Cu applications may have indirectly affected Cu levels in the fruit. Differences in mineral uptake between specific rootstock cultivars and rootstock species were observed in this study and may be indicators of efficiency for absorbing and transporting nutrients to peach scion cultivars.
INTRODUCTION
Prunus interspecific hybrids and plum species have replaced P. persica (L.) Batsch as the preferred rootstock for peach in Europe and some areas of North America. However, compatibility and nutrient uptake have not been evaluated with many peach cultivars. Peach is partially to completely graft compatible with several species within its taxonomic Section Euamygdalus Schneid, which includes P. persica, P. dulcis (Mill.) D.A. Webb, and P. davidiana (Carr.) Franch. Peach is often less graft compatible with other Prunus sp. from Sections Euprunus, Prunocerasus, and Microcerasus. Breeding new rootstocks for peach from intra-and interspecific crosses requires field-testing of budded peach scion cultivars to ascertain good graft compatibility for tree nutrition, growth and survival under normal orchard conditions (Yamaguchi et al., 2004; Zarrouk et al., 2006) .
Peach has been budded with many species from Section Euprunus. Compatibility has been good with some rootstock selections from P. insititia L. (damson plums), P. spinosa L. (sloe plums), P. domestica L. (European plums), P. salicina Lindl. (Japanese plums), and P. cerasifera Ehrh. (myrobalan or cherry plums). Myrobalan plums are often more compatible when they are first hybridized with other plums. The incompatibility between myrobalan and peach is a translocated type, which is evident by abnormal scion behavior such as leaf yellowing and reduction in vigor (Moing and Gaudillere, 1992; Moreno et al., 1994) . In contrast, incompatibility between sloes and peach appears to be localized by having weak graft unions characterized by necrosis and absence of lignified 118 tissues in the graft union (Salesses et al., 1988) . Peach also can be propagated on several species from Sections Prunocerasus and Microcerasus with limited success. The best examples are some commercially available selections of P. americana Marshall and P. pumila L. ('Pumiselect®') that are partially to very compatible with peach cultivars, but tend to be dwarfing.
The objective of this study was to determine the scion nutrition and fruit quality of 'Redhaven' peach grafted to newly released, interspecific Prunus rootstocks to determine compatibility and efficiency of nutrient uptake compared to traditional P. persica rootstocks.
MATERIALS AND METHODS

Germplasm
'Redhaven' peach was grafted to a total of 24 rootstocks represented in 2 replicated orchard trials near Clemson, South Carolina (Table 1) . These trials were planted in 2006 and 2009 on a Cecil gravelly, sandy loam with a pH of 5.0 (no pre-plant lime) and 6.4 (pre-plant limed), respectively. The rootstock cultivars included 9 interspecific Prunus hybrids and 3 non-peach Prunus species.
Leaf Nutrient Analyses
Fully expanded, mature leaves (>100/tree) were harvested from the periphery of the tree canopy at the midpoint of each branch and after fruit harvest. Leaves were dried in paper bags at 50°C for 96 h and submitted to Clemson University Agriculture Service Laboratory for wet ash analysis using HNO 3 and 30% H 2 O 2 for determining P, K, Ca, Mg, Zn, Mn, Cu, Fe and S. Finely ground tissue (0.5 g) was weighed and placed into 100 mL digestion tubes, where 5 mL concentrated HNO 3 was added and incubated at room temperature for 30 minutes. Digestion was at 125°C for 1.5 h. Tissue was removed, cooled and then the process repeated at a temperature of 200°C until dry. Tissue was then removed and 10 mL HNO 3 added and cooled for 15 min. This then was diluted with 50 mL deionized water and shaken vigorously to mix, transferred to ICP-AES tubes and then measurements taken. Total nitrogen was determined using the LECO FP528 Nitrogen Combustion Chamber.
Fruit Flesh Analyses
Fruits were harvested for yield via three picks at the tree-ripe stage between 27 June and 01 July 2011. Four fruits per tree (2 large and 2 medium) with good blush and no blemishes were subsampled from each tree during the first or second picking. Each fruit was sliced and stored separately in 4 oz. NascoWhirl-pak® storage bags and frozen at -20°C. Each of the four fruit were subsampled (4-5 g fresh weight) and combined in a 50 mL plastic centrifuge tube to represent one tree and frozen in the -80°C freezer. Open tubes were then placed upright in a Labconco freeze-dry system and lyophilized at -50°C and vacuumed for 96 h. Centrifuge tubes were closed and samples submitted to Clemson University Agriculture Service Laboratory for grinding and wet ashing with HNO 3 and 30% H 2 O 2 as described above.
Data Analyses
An analysis of variance (ANOVA) was used to detect differences among rootstock means. If a significant difference was detected among the rootstock means, then Fishers Least Significant Differences Test was used to perform pairwise comparisons of the means. Results of Fishers Least Significant Differences Test are displayed as letter groupings (similar letters indicate no significant difference between means, different letters indicate a significant difference between means). All tests were performed with alpha=0.05. All calculations were performed with PROC GLM and SAS macro PDMIX612 (SAS, Cary, NC).
RESULTS AND DISCUSSION
Highly significant differences among rootstocks were found in one or both plantings for scion leaf nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), zinc (Zn), manganese (Mn), sulfur (S) and sodium (Na) ( Tables 2-3 ).There were no significant differences due to rootstock for leaf copper (Cu) and iron (Fe) in both trials and also Mn in the 2006 trial. Only leaf Zn and Cu concentrations were below the minimum recommended (15 and 5 ppm, respectively), which may have been due in part to the absence of Cu and foliar micronutrient sprays (Lockwood et al., 2005) .
Nitrogen, K and Ca are important macronutrients that can be limiting in peach production in South Carolina and thus are added via fertilization. Nitrogen uptake was not limiting for any rootstock, but the most vigorous rootstocks (i.e., Mirobac, Krymsk® 86) had higher N in the 'Redhaven' leaves and the least vigorous ones (e.g., Empyrean® 3, Fortuna, P. americana) generally had lower leaf N ( Table 2) . Potassium was affected more by genotype than by tree vigor. Some vigorous (e.g., BH-5) and dwarfing rootstocks (e.g., Fortuna, Controller 5) had significantly lower K leaf concentrations. However, the highest K levels were most often found in the more vigorous and the non-plum rootstocks. Calcium uptake was marginal but adequate for all of the rootstocks though Krymsk® 1 was borderline deficient. In the older trees (Table 3) , plum species roots had the lowest K and Ca uptake on the more acidic site. Highly significant differences among rootstocks for fruit flesh nutrients were found for P, Mg, Mn, and S (Table 4) , though the concentrations were not so low as to affect fruit quality (data not shown). (Table 5) . Copper was not used in disease control nor added as micronutrients so soil availability may have been low. In contrast, annual soil K applications may have competed with Ca and subsequently reduced Ca root uptake. In both trials, all rootstocks had low but similar fruit Ca uptake levels. Since Ca is very important for peach fruit quality, rootstocks that negatively impact fruit Ca levels require postharvest storage and testing to determine if fruit firmness is reduced. This was not ascertained in this experiment.
CONCLUSIONS
Differences in mineral uptake between specific rootstock cultivars and rootstock species were observed in this study and may be indicators of efficiency for absorbing and transporting nutrients to peach scion cultivars. All rootstocks tested maintained healthy leaves and fruit except for Fortuna, which appeared to be incompatible with 'Redhaven'. Salesses, G., Renaud, R. and Bonnet, A. 1988 
